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Supplemental  Material,  Appendix  1.   OVID  MEDLINE  search  strategy  (1950-March  Week  3  2009)   


MeSH  Term/Key  Word  Number  of  Citations  

1.  exp  Environmental  Exposure/  115062  

2.  exp  Environmental  Pollutants/  137389  

3.  exp  Pest  Control/  16827  

4.  exp  Pesticides/  100239  

5.  (pesticid$  or  herbicid$  or  insecticid$  or  fungicid$).tw.  48736  

6.  1  or  2  or  3  or  4  or  5  318538  

7.  exp  Adolescent/  1276381  

8.  exp  Child/  1268638  

9.  exp  Infant/  778784  

10.  (child$  or  adolescen$  or  infant?  or  newborn?  or  youth  or  

teenage$).tw.  1044403  

11.  7  or  8  or  9  or  10  2533340  

12.  exp  Hematologic  Neoplasms/  5919  

13.  exp  Leukemia/  166647  

14.  leuk?emi$.tw.  168588  

15.  12  or  13  or  14  220691  

16.  6  and  11  and  15  846  

Note:  $  =  truncation,  ?  =  wildcard  



 

Supplemental  Material  , Appendix  2.  Summary  o  f characteristics  and  odds  ratios  for  include  d studies 
�
 
Referenc  e Desig  n Subject  s Exposure   Exposed   Exposure  windo  w Pesticid  e  Exposure  Odd  s rati  o 

 inde  x case  s exposur  e compariso  n (95  % CI  ) 

  
a1.  (Fabi  a an  d Thu  y Case-contro  l 21  8 le uke im  a deaths  , 77  2 Occupatio  n in  farming  on  birth  1  6 cas  e fathers   Befor  e child’  s birt  h Unspecifie  d Yes/n  o Paterna  l 

1974)  , Quebe  c  co ntr lo s  , a ge  <  5 y  r  record  s pesticide  s  0.7  0 (0.39-
b

  1.21)  

2.  (va  n Steensel-Mol  l Case-contro  l 62  5 AL  L cases  , 61  5 controls  , age  Self-reporte  d occupational  3  6 cas  e fathers  ,  4 cas  e mothers   Pregnanc  y  Unspecifie  d Yes/n  o Materna  l 

et  al  . 1985)  , The   <1  5 pesticid  e exposur  e i  n  pesticide  s  0.  7 (0.2-2.5  ) 

Netherland  s agriculture  , horticulture  , o  r    

 forestr  y  Paterna  l 

 1.  0 (0.6-1.  7  ) 

  

3.  (Lowengart  e  t al.  Case-contro  l 12  3 leukemi  a cases  , 12  3 Self-reporte  d occupatio  n in   6 cas  e fathers    1 y  r before  Unspecifie  d Yes/n  o Paterna  l 

1987)  , Los  Angele  s  matched  controls  , ag  e 0-1  0 farming    conception  t  o  1 y  r pesticide  s  1.  0 (0.27-

Count  y before  diagnosi  s   3.74  ) 

   

4.  (Sh  u e  t al.  1988)  , Case-contro  l 20  4 leukemi  a cases  , 20  4 Self-reporte  d occupatio  n in   2 cas  e father  s Pregnanc  y  Unspecifie  d Yes/n  o Paterna  l 

Shangha  i  matched  controls  , ag  e <1  5 agriculture   pesticide  s  0.  3 (0.1-1.6  ) 

 

   Self-reporte  d occupational  1  2 cas  e mother  s Pregnanc  y  Unspecifie  d Yes/n  o Materna  l 

pesticid  e exposur  e i  n  pesticide  s  Total  

agriculture     leukemi  a 

 2.  6 (0.8-9.1  ) 

  

AL  L 

3.  5 (1.1-11.2  ) 

 

AML  

2.  4 (0.5-11.0  ) 

 
c5.  (Lava  l an  d Tuyns  Case-contro  l 20  1 leukemi  a cases  , 20  1 Self-reporte  d occupational  1  2 cas  e fathers   Exposure  timin  g not  Unspecifie  d Yes/n  o Paterna  l 

1988)  , Franc  e  matched  control  s  pesticid  e exposure  ; n  o details  specifie  d pesticide  s  4.9  7 (1.46-
d on  job  title  s o  r industr  y linked    22.2)  

t  o exposur  e  

 

                                                             
a 
 Ma  y have  included   a fe  w lymphom  a death  s 

b 
 Crud  e odd  s ratio  , calculate  d fro  m dat  a i  n pape  r 

c 
 N  o breakdown  o  f materna  l vs  paterna  l exposure  ; assume  d t  o be  mainl  y paterna  l 

d 
 Crud  e OR  calculated  fro  m dat  a in  paper  
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Referenc  e Desig  n Subject  s Exposure   Exposed   Exposure  windo  w Pesticid  e  Exposure  Odd  s rati  o 

 inde  x case  s exposur  e compariso  n (95  % CI  ) 

  

6.  (Buckle  y et  al  . Case-contro  l 20  4 cases  acute  myeloid  Self-reporte  d occupational  2  7 cas  e fathers    1 y  r before  birth  to  Unspecifie  d Cumulativ  e Paterna  l 

1989)  , Children’s   leukemi  a (AML)  , matched  pesticid  e exposur  e diagnosi  s pesticide  s exposure  2.  7 (1.0-7.0  ) 

Cance  r Group  , US  A, controls  , age  <1  8   frequency  , >100  0 p-trend=.0  6 

Canad  a  vs   0 d    

 

   Self-reporte  d occupational  1  1 cas  e mothers    1 y  r before  birth  to  Unspecifie  d Cumulativ  e Materna  l 

pesticid  e exposur  e diagnosi  s pesticide  s exposure  2.8  5 (0.82-
3 

  frequency  , ≥  1 vs   0 10.8)  

 d   

 

7.  (Danil  a 1989)  , Case-contro  l 15  1 AL  L cases  , 14  9 controls  , age  Self-reporte  d agricultural   4 cas  e mother  s Pregnanc  y  Direc  t exposure  , Yes/n  o Materna  l 

Minnesota  , Wisconsin  , <1  6 y  r pesticid  e exposur  e   far  m pesticide  s  Livestoc  k 

North  Dakota  ,  insecticide  s 

Michiga  n 3.2  0 (0.26-

 170.4  ) 

 

   Self-reporte  d agricultural  39  , 18  , 25  ,  5 an  d  2 case  fathers  , An  y preconceptua  l Direc  t exposure  , Yes/n  o Paterna  l 

pesticid  e exposur  e respectively  , exposed  t  o livestoc  k exposur  e far  m pesticide  s  Livestoc  k 

 insecticides  , crop  insecticides  , insecticide  s 

herbicides  , fungicide  s o  r fumigant  s 1.9  0 (0.69-

5.26  ) 

Herbicide  s 

1.1  0 (0.45-

2.72  ) 

Fungicide  s 

0.9  8 (0.24-

4.02  ) 

Fumigant  s 

0.6  8 (0.11-

5.30  ) 

 

8.  (Gardne  r e  t al.  Case-contro  l 5  2 cases  leukemia  , 27  7 controls  , Paterna  l occupatio  n i  n farming   5 cas  e father  s Befor  e child’  s birt  h Unspecifie  d Yes/no  , local  Paterna  l 

1990)  , U  K  age  <2  5 y  r on  birt  h record  s  pesticide  s control  s 2.6  3 (0.77-

   8.95  ) 

 

9.  (Magnan  i e  t al.  Case-contro  l 14  2 ALL  , 2  2 AM  L cases  , 30  7 Self-reporte  d occupatio  n in   4 cas  e father  s Befor  e child’  s birt  h Unspecifie  d Yes/n  o Paterna  l 

1990)  , Turin  , Ital  y  control  s farming   pesticide  s 1.  8 (0.5-6.5  ) 

  

10.  (Infante-Rivar  d e  t Case-contro  l 12  8 AL  L cases  , 12  8 controls  , age  Self-reporte  d occupational   7 cas  e mothers   Pregnanc  y  Insecticide  s Yes/n  o Materna  l 
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Referenc  e Desig  n Subject  s Exposure   Exposed   Exposure  windo  w Pesticid  e  Exposure  Odd  s rati  o 

 inde  x case  s exposur  e compariso  n (95  % CI  ) 

  

al.  1991)  , Spai  n  <1  5 insecticide  exposure  in   1.4  0 (0.44-

 agricultur  e 4.41  ) 

  
e 11.  (Kishi  et  al  . 1993)  , Case-contro  l 10  3 AL  L cases  , 26  4 controls  Self-reporte  d occupatio  n in   9 cas  e mother  s Pregnanc  y Unspecifie  d Yes/no  , po  p Materna  l 

Japa  n farmin  g  pesticide  s control  s 4.  0 (1.1-14.0  ) 

   
f    Self-reporte  d occupational  No  t state  d Pregnancy  Unspecifie  d Yes/no  , po  p Paterna  l 

pesticid  e exposur  e pesticide  s control  s 2.0  7 (0.90-

 5.06  ) 

 

12.  (Roman  e  t al.  Case-contro  l 5  0 leukemi  a and   4 NH  L cases  , Paterna  l occupatio  n i  n farming   2 cas  e father  s Befor  e child’  s birth   Unspecifie  d Yes/n  o Paterna  l 
g 1993)  , U  K  32  4 controls  , ag  e 0-  4 on  birt  h records   pesticide  s 1.  1 (0.1-5.9  ) 

   

13.  (Steinbuc  h 1994)  , Case-contro  l 27  1 AM  L cases  , 32  2 controls  , ag  e Self-reporte  d occupational  1  9 cas  e mothers   Pregnanc  y Unspecifie  d Yes/n  o Materna  l 

Ohi  o  <1  8 y  r pesticid  e exposur  e pesticide  s 1.7  4 (0.83-

  3.65  ) 

 
h     1  6 cas  e mother  s  Insecticides  Yes/n  o 1.6  5 (0.76-

 3.68  ) 

 

     3 cas  e mother  s  Herbicide  s Yes/n  o 1.9  7 (0.34-

   13.9  ) 

 

14.  (Meiner  t et  al  . Case-contro  l 17  3 leukemi  a cases  , 22  0 local  Self-reporte  d occupational   2 cas  e mother  s Pregnanc  y Unspecifie  d Yes/n  o Materna  l 
i1996)  , German  y  controls  , age  <1  5 y  r pesticid  e exposure  , mainl  y in   pesticide  s 2.6  8 (0.20-

j  agricultur  e 79.4)  
 

     9 cas  e father  s Yea  r befor  e Unspecifie  d Yes/n  o Paterna  l 

conceptio  n pesticide  s 1.2  9 (0.48-
k  3.41)  

e 
Used data for population controls only (paper also gave data for hospital controls) 

f 
Data for preconceptual exposure not available 

g 
Paper also gave data for occupation at child’s diagnosis 

h 
Includes unknown pesticides used to kill cockroaches, ants or other insects 

i 
Paper also included data for state controls 

j 
Crude OR, calculated from data in paper by assuming 1 instead of 0 exposed control mothers 

k 
Crude OR, calculated from data in paper 
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Referenc  e Desig  n Subject  s Exposure   Exposed   Exposure  windo  w Pesticid  e  Exposure  Odd  s rati  o 

 inde  x case  s exposur  e compariso  n (95  % CI  ) 

  

 
l 15.  (Kristensen  e  t al.  Retrospective  149,25  4 far  m holder  s (84  % Far  m holder  s identifie  d fro  m 5  2 cases  on  farm  s wit  h pesticide  Ambiguous  Unspecifie  d Yes/n  o Paterna  l 

1996)  , Norwa  y cohor  t males)  , 323,29  2 offsprin  g bor  n agriculture  censuses  ; 27  % purchase  s pesticide  s Total  

  during  1952-91  , 18  1 leukemi  a reported  pesticid  e purchases   leukemi  a 

case  s ag  e <4  0 y  r during  1965-  1.0  6 (0.75-

199  1 1.49  ) 

AL  L 

1.0  3 (0.65-

1.64  ) 

AM  L 

1.3  5 (0.64-

2.85  ) 

 

16.  (Infante-Rivar  d Case-contro  l 49  1 AL  L cases  , 49  1 controls  , age  Self-reporte  d occupational  66  , 50  , 1  9 an  d 1  5 cas  e fathers  , An  y preconceptua  l  Broa  d pesticide  Yes/n  o Paterna  l 

and  Sinnet  t 1999)  ,  <1  0 y  r pesticid  e exposur  e respectively  , exposed  t  o an  y classe  s An  y pesticid  e 

Montrea  l  pesticide  , insecticides  , herbicide  s 1.5  6 (1.02-

 o  r fungicide  s 2.40  ) 

 Insecticide  s 

1.3  8 (0.87-

2.18  ) 

Herbicide  s 

2.0  5 (0.93-

4.56  ) 

Fungicide  s 

5.1  1 (1.46-

17.8  ) 

 

17.  (Heacoc  k e  t al  . Nested  case- Cohor  t o  f 23,82  9 sawmill  Job  titl  e an  d wor  k histor  y use  d  5 cas  e fathers  expose  d 3560+  h  r Cumulativ  e Chlorophenat  e ≥356  0 v  s <300  0 Paterna  l 

2000)  , Britis  h control   workers  an  d thei  r offspring  ; 4  0 t  o comput  e cumulativ  e preconceptua  l wood  preservative  s hour  s cumulativ  e 0.  8 (0.2-3.6  ) 

Columbi  a  cases  , 20  0 controls  , age  <2  0 y  r chlorophenat  e exposur  e hour  s exposur  e  

   

18.  (Meiner  t et  al  . Case-contro  l 118  4 leukemi  a cases  , 258  8 Self-reporte  d occupational  1  5 cas  e mothers   Pregnanc  y Unspecifie  d Yes/n  o Materna  l 

2000)  , German  y  controls  , age  <1  5 y  r pesticid  e exposure  , mainl  y in  pesticide  s 3.  6 (1.5-8.8  ) 

agricultur  e   

 

   Self-reporte  d occupational  6  2 cas  e father  s Yea  r befor  e Unspecifie  d Yes/n  o Paterna  l 

pesticid  e exposure  , mainl  y in  conception   pesticide  s 1.  5 (1.1-2.2  ) 

l 
Preconceptual or prenatal exposure only likely for younger cases 
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Referenc  e Desig  n Subject  s Exposure   Exposed   Exposure  windo  w Pesticid  e  Exposure  Odd  s rati  o 

 inde  x case  s exposur  e compariso  n (95  % CI  ) 

  

agricultur  e   

 

19.  (Wen  e  t al.  2000)  , Case-contro  l 274  6 (180  5 ALL  , 52  8 AML  , other)  Self-reporte  d histor  y of  2  8 cas  e father  s U  p t  o 15  + yr  s befor  e Agent  Orang  e (50:5  0 Yes/n  o Paterna  l 

US  A, Canad  a  cases  , 315  7 (205  1 matched  to  herbicid  e exposure  during  conception   mi  x of  2,4-  D an  d Total  

 militar  y service  in  Vietna  m  2,4,5-T  ) leukemi  a ALL  , 65  7 matche  d t  o AML)  
 1.  1 (0.6-1.8  ) 

controls  , age  <1  8 y  r 
AL  L 

1.  2 (0.6-2.2  ) 

AM  L 

0.  9 (0.3-2.9  ) 

 

    2  1 cas  e father  s  Othe  r herbicide  s Yes/n  o Paterna  l 

 Total  

leukemi  a 

1.  8 (0.9-3.5  ) 

AL  L 

1.  8 (0.8-4.0  ) 

AM  L 

1.  8 (0.5-6.3  ) 

 

20.  (Feychting  e  t al.  Retrospective  16  1 leukemi  a case  s among  Census  recor  d occupatio  n i  n  5 cas  e fathers   2-2  6 mos  before  Unspecifie  d Possible  o  r likel  y Paterna  l 

2001)  , Swede  n cohort  . 235,63  5 childre  n of  marrie  d agriculture  , horticulture  , o  r child’s  birt  h pesticide  s exposure  , yes/n  o 0.9  0 (0.37-

  couple  s bor  n soon  afte  r  2 forestr  y  2.19  ) 

 censuses  , ag  e <1  5 y  r  

 

21.  (Alexande  r et  al  . Case-contro  l 13  6 leukemi  a cases  , 26  6 Self-reporte  d occupational  1  5 cas  e mothers   Pregnanc  y   Unspecifie  d Yes/n  o Materna  l 

2001)  , internationa  l  controls  , age<1  8 month  s pesticid  e exposur  e  pesticide  s Total  

stud  y    leukemi  a 

3.6  7 (1.54-

8.74  ) 

AL  L 

2.5  3 (0.71-

8.97  ) 

AML  

5.0  8 (1.84-

14.0  ) 

 

     7 cas  e mother  s Pregnanc  y Insecticide  s Yes/n  o Materna  l 

 Total  
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Referenc  e Desig  n Subject  s Exposure   Exposed   Exposure  windo  w Pesticid  e  Exposure  Odd  s rati  o 

 inde  x case  s exposur  e compariso  n (95  % CI  ) 

  

leukemi  a 

5.1  4 (1.27-

20.9  ) 

AL  L 

4.3  0 (0.66-

28.1  ) 

AML  

7.8  2 (1.73-

35.4  ) 

 

22.  (Rodvall  e  t al.  Retrospective   8 leukemi  a case  s among  27,32  9 License  d pesticide  applicator  s  8 cas  e father  s Up  t  o 2  9 y  r before  Unspecifie  d Yes/n  o Paterna  l 

2003)  , Swede  n  cohor  t offspring  o  f 20,24  5 male  child’s  birt  h  pesticide  s 0.4  3 (0.19-

 pesticid  e applicators  , mea  n ag  e  0.86  ) 

 9.  3 y  r (rang  e not  stated  )  

 

23.  (McKinne  y et  al  . Case-contro  l 173  7 leukemi  a cases  , 760  0 Self-reporte  d use  o  f  5 cas  e mothers    1 yea  r befor  e birt  h Unspecifie  d Yes/n  o Materna  l 

2003)  , U  K Childhoo  d  controls  , age<1  5 y  r agrochemical  s  pesticide  s 0.8  1 (0.31-

Cance  r Stud  y  2.12  ) 

 

    3  6 cas  e fathers    1 yea  r befor  e birt  h Unspecifie  d Yes/n  o Paterna  l 

pesticide  s 0.8  3 (0.58-

 1.19  ) 

 

24.  (Flowe  r et  al  . Prospectiv  e  9 leukemi  a case  s among  1753  7 License  d agricultur  e pesticid  e  9 cas  e fathers   An  y preconceptua  l  Unspecifie  d Yes/n  o Paterna  l 

2004)  , Agriculture  cohor  t childre  n o  f licensed  agriculture  applicators  (99  % male  ) pesticide  s 0.9  1 (0.47-

Healt  h Study  , Iowa  ,  pesticid  e applicators  , ag  e <2  0 y  r  1.75  ) 

USA    

 

25.  (Dell  2004)  , Case-contro  l 4  9 cases  leukemia  , 9  7 controls  , Self-reporte  d occupational   2 cas  e father  s  2 year  s befor  e Unspecifie  d Yes/n  o Paterna  l 

Pittsburg  h  age  <1  8 y  r pesticid  e exposur  e  conceptio  n pesticide  s 1.0  0 (0.16-

   6.14  ) 

 

26.  (Abadi-Kore  k et  al  . Case-contro  l 11  2 childhoo  d AL  L cases  , 11  2 Self-reporte  d jo  b in  farming   4  5 cas  e parents   Befor  e diagnosi  s Unspecifie  d Yes/n  o Paterna  l 

2006)  , Israe  l  controls  , age  no  t state  d wit  h likel  y pesticide  exposure   pesticide  s 2.3  5 (1.10-

 fo  r at  least   6 mo  s   5.0  ) 
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Referenc  e Desig  n Subject  s Exposure   Exposed   Exposure  windo  w Pesticid  e  Exposure  Odd  s rati  o 

 inde  x case  s exposur  e compariso  n (95  % CI  ) 

  

27.  (Menegau  x e  t al.  Case-contro  l 28  0 leukemi  a cases  , 28  8 Self-reporte  d occupational   2 cas  e mother  s Pregnanc  y  Unspecifie  d Yes/n  o Materna  l 

2006)  , Franc  e  controls  , age<1  5 y  r pesticid  e exposur  e  pesticide  s 2.0  6 (0.16-
m    61.1)  

 

28.  (Pearc  e e  t al.  Case-contro  l 472  7 leukemi  a cases  , 428,84  2 Paterna  l occupatio  n i  n 34  , 2  3 an  d  7 fathers  , respectively  , Befor  e child’  s birt  h Unspecifie  d Yes/n  o Paterna  l 
n2006)  ,   controls  , age<2  5 y  r farming  , forestry  , horticulture  of  an  y leukemia  , ALL  an  d AM  L pesticide  s Total  

  o  r gardenin  g o  n birth  record  s case  s  leukemi  a 

  0.3  8 (0.27-

0.55  ) 

AL  L 

0.3  7 (0.24-

0.57  ) 

AM  L 

0.3  6 (0.17-

0.77  ) 

 

29.  (Rudant  e  t al.  Case-contro  l 76  4 leukemi  a cases  , 168  2 Self-reporte  d occupational  2  1 cas  e mother  s Pregnanc  y Unspecifie  d Yes/n  o Materna  l 

2007)  ,  controls  , age<1  5 y  r pesticid  e exposur  e pesticide  s 1.  2 (0.7-2.0  ) 

Franc  e    

   Self-reporte  d occupatio  n in  2  0 cas  e father  s Pregnanc  y Unspecifie  d Yes/n  o Paterna  l 

agricultur  e pesticide  s 0.  6 (0.4-1.1  ) 

  

30.  (Monge  e  t al.  Case-contro  l 30  0 leukemi  a cases  , 57  9 Self-reporte  d occupational  11  , 7  ,  8 an  d  4 cas  e mothers  , Pregnanc  y Broa  d classe  s Yes/n  o Materna  l 

2007)  , Cost  a Ric  a  controls  , age<1  5 y  r pesticid  e exposur  e i  n respectively  , exposed  t  o an  y An  y pesticid  e 

  agricultur  e pesticide  , insecticides  , herbicide  s 4.  5 (1.4-14.7  ) 

 o  r fungicide  s Insecticide  s 

 6.  9 (1.4-33.2  ) 

Herbicide  s 

5.  3 (1.4-20  ) 

Fungicide  s 

7.  8 (0.9-71  ) 

 

    64  , 41  , 5  3 an  d 3  0 cas  e fathers  , Yea  r befor  e Broa  d classe  s Yes/n  o Paterna  l 

respectively  , exposed  t  o an  y conceptio  n  An  y pesticid  e 

pesticide  , insecticides  , herbicide  s 1.  2 (0.9-1.8  ) 

o  r fungicide  s Insecticide  s 

m 
Crude OR, calculated from data in paper 

n 
Live births matched for sex and YOB 
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Referenc  e Desig  n Subject  s Exposure   Exposed   Exposure  windo  w Pesticid  e  Exposure  Odd  s rati  o 

 inde  x case  s exposur  e compariso  n (95  % CI  ) 

  

1.  4 (0.9-2.1  ) 

Herbicide  s 

1.  2 (0.8-1.7  ) 

Fungicide  s 

1.  6 (1.0-2.6  ) 

 

31.  (Perez-Saldiva  r et  Case-contro  l 19  3 acute  leukemi  a cases  , 19  3 Self-reporte  d paternal   7 cas  e father  s  2 y  r before  Unspecifie  d Yes/n  o Paterna  l 

al.  2008)  , Mexic  o Cit  y matche  d hospital  control  s occupatio  n i  n farming  fo  r a  t conceptio  n pesticide  s 2.9  1 (0.44-

 least   6 month  s  19.2  ) 
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Supplemental  Material,  Appendix  3.   Modified  Downs  and  Black  study  quality  assessment  tool  
 

Case-control  Studies  

Factor   Score  

External  Validity  

1.   Were  the  subjects  asked  to  participate  in  the  study  representative  of  the  entire  population  from  which  
1  

they  were  recruited?  Cases  and  controls  were  representative  of  the  source  population  of  interest  (population- or  

cohort-based  cases  and  controls),  the  source  population  was  identified,  and  subject  selection  described.  

2.   Were  those  subjects  who  were  prepared  to  participate  representative  of  the  entire  population  from  which  
1  

they  were  recruited?  Participation  rate  for  cases  and  controls  of  at  least  70%.  

Subtotal  2  

Internal  Validity  –  Bias  

3.   Was  an  attempt  made  to  blind  those  measuring  the  main  outcomes  of  the  intervention?  Exposure  
1  

ascertainment  was  based  on  interviews  blinded  to  health  outcome  status,  mailed  questionnaire,  or  other  pre-existing  or  

documented  exposure  information.    

4.   If  any  of  the  results  of  the  study  were  based  on  “data  dredging”,  was  this  made  clear?  The  study  was  
1  

designed  to  examine  the  reported  association.   

5.   In  case-control  studies,  is  the  time  period  between  the  intervention  and  outcome  the  same  for  cases  and  
1  

controls?  Cases  and  controls  were  age  matched  and  the  exposure  period  examined  was  well-defined.  

6.   Were  the  statistical  tests  used  to  assess  the  main  outcomes  appropriate?  The  statistical  techniques  used  were  
1  

appropriate  for  the  study  design  and  sample  size.  

7.   Was  compliance  with  the  intervention  reliable?  The  effect  of  exposure  misclassification  was  likely  to  bias  the  

reported  association  towards  the  null.   For  example,  exposure  status  based  on  pre-existing  or  documented  information  1  
exposure  information  (not  retrospective  case  interviews).  

8.   Were  the  main  outcome  measures  used  accurate  (valid  and  reliable)?  Outcome  measurement  was  clearly  
1  

described  and  was  virtually  certain  (histologically  confirmed  cancer  cases).  

Subtotal  6  

Internal  Validity  –  Exposure  Measurement  
a

9 .   Were  measures  of  exposure  robust?  Exposure  status  was  either  documented  or  determined  via  biomarker  (2);  2  

used  small  area  ecological  measures,  job  titles,  or  was  self-reported  (1);  was  based  on  large  area  ecological  measures  (0).  
 a 

10 .   Was  there  a  sufficient  exposure  gradient?  The  degree  of  variability  between  categories  of  exposure  frequency,  
2  

duration,  or  intensity  was  high  (2),  medium  (1),  low/unknown  (0).  
 a 

11 .   Were  measures  of  exposure  specific?  Exposure  measures  were  specific  (2);  based  on  broader,  chemically-
2  

related  groups  (1);  based  on  broad  groupings  of  diverse  chemical  and  toxicological  properties  (0).  
 a 

12 .   Were  all  critical  exposure  time  windows  measured  and  reported?  Exposure  time  windows  were  all  (2);  
2  

partially  (1);  or  not  at  all  defined,  measured,  and  reported  (0).  

Subtotal  8  

Internal  Validity  –  Confounding  

13.    Were  the  cases  and  controls  recruited  from  the  same  population?  Information  on  the  source  of  study  1  
participants  provided;  controls  representative  of  the  study  base  from  which  cases  are  drawn.   

14.   Were  the  cases  and  controls  recruited  over  the  same  period  of  time?  The  calendar  period  over  which  cases  
1  

and  controls  were  recruited  was  defined  and  similar.  

15.  Was  there  adequate  adjustment  for  confounding  in  the  analyses  from  which  the  main  findings  were  

drawn?  The  study  collected  data  on  all  major  (2),  some  (including  basic  demographic  only)  (1),  or  no  (0)  potential  2  

confounders  and  assessed  their  effect  in  analysis.  

Subtotal  4  

Total  20  
a 
 item  added  to  the  checklist  by  authors  

Note:   here  ‘intervention’  equates  to  ‘exposure’  in  an  observational  study  
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Cohort  Studies
�
  
Factor   Score  

External  Validity  

1.   Were  the  subjects  asked  to  participate  in  the  study  representative  of  the  entire  population  from  which  
1  

they  were  recruited?  Subjects  were  representative  of  the  source  population  of  interest,  the  source  population  was  

identified,  subject  selection  described,  and  subjects  disease-free  at  baseline.  

2.   Were  those  subjects  who  were  prepared  to  participate  representative  of  the  entire  population  from  which  

they  were  recruited?  Participation  rate  for  subjects  at  least  70%  or  distribution  of  key  sociodemographic  and  1  

confounding  variables  representative  of  source  population.  

Subtotal  2  

Internal  Validity  –  Bias  

3.   Was  an  attempt  made  to  blind  those  measuring  the  main  outcomes  of  the  intervention?  Ascertainment  of  1  

health  outcomes  equal  for  exposed  and  unexposed  subjects.  

4.   If  any  of  the  results  of  the  study  were  based  on  “data  dredging”,  was  this  made  clear?  The  study  was  
1  

designed  to  examine  the  reported  association.   

5.   In  cohort  studies,  do  the  analyses  adjust  for  different  lengths  of  follow-up  of  subjects?  Follow-up  time  period  
1  

was  the  same  for  all  study  subjects  or  adjusted  for  in  analysis.    

6.   Were  the  statistical  tests  used  to  assess  the  main  outcomes  appropriate?  The  statistical  techniques  used  were  
1  

appropriate  for  the  study  design  and  sample  size.  

7.   Was  compliance  with  the  interventions  reliable?  Ascertained  any  change  during  followup  of  exposure  
1  

status  at  baseline  

8.   Were  the  main  outcome  measures  used  accurate  (valid  and  reliable)?  Outcome  measurement  was  clearly  
1  

described  and  was  virtually  certain  (histologically  confirmed  cancer  cases).  

Subtotal  6  

Internal  Validity  –  Exposure  Measurement  
 a

9 .   Were  measures  of  exposure  robust?  Exposure  status  was  either  documented  or  determined  via  biomarker  (2);  2  

used  small  area  ecological  measures,  job  titles,  or  was  self-reported  (1);  was  based  on  large  area  ecological  measures  (0).  
 a 

10 .   Was  there  a  sufficient  exposure  gradient?  The  degree  of  variability  between  categories  of  exposure  frequency,  
2  

duration,  or  intensity  was  high  (2),  medium  (1),  low/unknown  (0).  
 a 

11 .   Were  measures  of  exposure  specific?  Exposure  measures  were  specific  (2);  based  on  broader,  chemically-
2  

related  groups  (1);  based  on  broad  groupings  of  diverse  chemical  and  toxicological  properties  (0).  
 a 

12 .   Were  all  critical  exposure  time  windows  measured  and  reported?  Exposure  time  windows  were  all  (2);  
2  

partially  (1);  or  not  at  all  defined,  measured,  and  reported  (0).  

Subtotal  8  

Internal  Validity  –  Confounding  

13.    Were  study  subjects  in  different  exposure  groups  recruited  from  the  same  population?  Information  on  the  1  
source  of  study  participants  provided  and  similar.   

14.   Were  study  subjects  in  different  exposure  groups  recruited  over  the  same  period  of  time?  The  calendar  
1  

period  over  which  subjects  were  recruited  and  followed  up  was  defined  and  similar.  

15.  Was  there  adequate  adjustment  for  confounding  in  the  analyses  from  which  the  main  findings  were  

drawn?  The  study  collected  data  on  all  major  (2),  some  (including  basic  demographic  only)  (1),  or  no  (0)  potential  2  

confounders  and  assessed  their  effect  in  analysis.  

Subtotal  4  

Total  20  
a 
 item  added  to  the  checklist  by  authors  

Note:   here  ‘interventions’  equates  to  ‘exposure’  in  an  observational  study  
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Supplemental Material, Appendix 4. Pesticide exposure by parent, time window, and exposure index
�

Pesticide exposure indices References 

Paternal 

Well-defined preconceptual window 

a) Preconceptual period <2 years 

Occupational pesticide exposure during year before conception (Meinert et al. 1996) 

Occupational pesticide exposure during year before conception (Meinert et al. 2000) 

Occupational pesticide exposure during 2 yr before conception (Dell 2004) 

Occupational pesticide exposure during 1 yr before conception (Monge et al. 2007) 

Occupation in farming for 6+ months during 2 yr before conception (Perez-Saldivar et al. 2008) 

b) Preconceptual exposure reasonably inferable 
a 

Occupation in farming at child’s birth (Fabia and Thuy 1974) 

Occupational pesticide exposure during pregnancy (van Steensel-Moll et al. 1985) 

Occupation in farming during pregnancy (Shu et al. 1988) 

Occupation in farming at child’s birth (Gardner et al. 1990) 

Occupational pesticide exposure during pregnancy (Kishi et al. 1993) 

Occupation in farming at child’s birth (Roman et al. 1993) 

Job title with likely pesticide exposure 2-26 mos before child’s birth (Feychting et al. 2001) 

Agricultural chemical use during 1 yr before child’s birth (McKinney et al. 2003) 

Job title with likely pesticide exposure at child’s birth (Pearce et al. 2006) 

Occupation in farming during pregnancy (Rudant et al. 2007) 

Ill-defined exposure window 

Occupation in farming 1 yr before conception to 1 yr before diagnosis (Lowengart et al. 1987) 

Any occupational pesticide exposure 1 yr before birth to diagnosis (Buckley et al. 1989) 

Any preconceptual agricultural pesticide use (Danila 1989) 

Occupation in farming before child’s birth (Magnani et al. 1990) 

Occupational pesticide exposure during preconceptual period 
b 

(Infante-Rivard and Sinnett 1999) 

Farmer licensed as pesticide applicator during preconceptual period (Flower et al. 2004) 
c

Parental occupational pesticide exposure ; timing not stated (Laval and Tuyns 1988) 

Occupation as farmer and record of pesticide purchases 

d 
(Kristensen et al. 1996) 


Cumulative lifetime occupational chlorophenate exposure 
e 

(Heacock et al. 2000) 

Occupational herbicide exposure up to 15+ yrs before conception (Wen et al. 2000) 

Licensed as pesticide applicator up to 29 yr before child’s birth (Rodvall et al. 2003) 

Job title with likely pesticide exposure before date of diagnosis 

f 
(Abadi-Korek et al. 2006) 


Maternal 

Well-defined pregnancy window 

a) During pregnancy 

Occupational pesticide exposure during pregnancy (van Steensel-Moll et al. 1985) 

Occupation in farming during pregnancy (Shu et al. 1988) 

Agricultural pesticide use during pregnancy (Danila 1989) 

Occupational pesticide use during pregnancy (Infante-Rivard et al. 1991) 

Occupation in farming during pregnancy (Kishi et al. 1993) 

Occupational pesticide exposure during pregnancy (Steinbuch 1994) 

Occupational pesticide exposure during pregnancy (Meinert et al. 1996) 

Occupational pesticide exposure during pregnancy (Meinert et al. 2000) 

Occupational pesticide exposure during pregnancy (Alexander et al. 2001) 

Occupational pesticide exposure during pregnancy (Menegaux et al. 2006) 
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Occupational pesticide exposure during pregnancy (Rudant et al. 2007) 
st nd 

Occupational pesticide exposure during 1 or 2 trimester (Monge et al. 2007) 

b) Pregnancy exposure reasonably inferable
�
Agricultural chemical use during 1 yr before child’s birth (McKinney et al. 2003)
�

Ill-defined exposure window 

Any occupational pesticide exposure 1 yr before birth to diagnosis (Buckley et al. 1989) 

a 
Some studies of paternal pesticide exposure only assessed exposure during pregnancy or paternal occupation at birth; we 

deemed these to be reasonable proxies for preconceptual exposure, assuming that paternal occupations likely did not change 

from preconception to pregnancy (23 of the 27 paternal occupations were in farming). 
b 

Duration not stated 
c 

Assumed to be mainly paternal 
d 

Timing ambiguous; preconceptual exposure likely only for younger cases 
e 

At least 3560 hours cumulative exposure from initial employment until diagnosis 
f 
Data presented only for exposure of either parent 



 

       
 

 Study 
b 

number  

 Reference Year   Design  External 

 validity 

 Internal 

 validity: 

  Internal validity: 

 exposure 

 Internal 

 validity 

Total  

 score 

 bias  measurement  confounding 

 

 17   (Heacock et al.  

  2000), British 

 Columbia 

2000  c Cohort   2  6  6 

 

 3  17 

 

 30   (Monge et al.  

   2007), Costa Rica 
2007  C-Cd   2  5  5  3  15 

 

 19   (Wen et al.  

  2000), USA, 

 Canada 

2000   C-C  2  4 

 

 4 

 

 4  14 

 

 6    (Buckley et al. 

  1989), USA, 

 Canada  

1989   C-C  2  4 

 

 4  3 

 

 13 

 

 

 13   (Steinbuch 1994), 

 Ohio 

 

1994   C-C  2  4 

 

 4 

 

 3  13 

 1    (Fabia and Thuy 

  1974), Quebec 
1974   C-C  2  6  2  2  12 

 

 8   (Gardner et al.  

  1990), UK 
1990   C-C  2  6  2  2  12 

 

 15   (Kristensen et al.  

  1996), Norway 
1996   Cohort  2  6  1  3  12 

 

 16  (Infante-Rivard 

  and Sinnett 

  1999), Montreal 

1999   C-C  2  4 

 

 3 

 

 3  12 

 

 

 20   (Feychting et al.  

  2001), Sweden 

 

2001   Cohort  2  6  2  2  12 

 

 22   (Rodvall et al.  

  2003), Sweden  

 

2003   Cohort  2 

 

 6  2 

 

 2  12 

 24    (Flower et al. 

   2004), Iowa, USA 
2004   Cohort  2  6  1  3  12 

 

 28   (Pearce et al.  

  2006), England 
2006   C-C  1  6  2  3  12 

 

 

 29    (Rudant et al. 

  2007), France 

 

2007   C-C  2 

 

 4 

 

 3  3  12 

 7   (Danila 1989), 

 Minnesota, 
1989   C-C  1  3  4  3  11 

  Wisconsin, North 

  Dakota, Michigan 
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Appendix 5. Study quality factor scoresa 
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Study 

number
b 

Reference Year Design External 

validity 

Internal 

validity: 

bias 

Internal validity: 

exposure 

measurement 

Internal 

validity 

confounding 

Total 

score 

12 (Roman et al. 

1993), UK 
1993 C-C 2 5 1 3 11 

18 (Meinert et al. 

2000), Germany 
2000 C-C 2 4 3 2 11 

4 (Shu et al. 1988), 

Shanghai 
1988 C-C 2 4 2 3 11 

2 (van Steensel-

Moll et al. 1985), 

The Netherlands 

1985 C-C 1 5 2 2 10 

10 (Infante-Rivard et 

al. 1991), Spain 
1991 C-C 2 5 1 2 10 

21 (Alexander et al. 

2001), 

international 

study 

2001 C-C 0 4 3 3 10 

11 (Kishi et al. 

1993), Japan 
1993 C-C 1 3 3 2 9 

14 (Meinert et al. 

1996), Germany 
1996 C-C 2 3 2 2 9 

23 (McKinney et al. 

2003), UK 

Childhood Cancer 

Study 

2003 C-C 1 4 2 2 9 

25 (Dell 2004), 

Pittsburgh 
2004 C-C 1 4 3 1 9 

3 (Lowengart et al. 

1987), Los 

Angeles County 

1987 C-C 1 4 2 2 9 

27 (Menegaux et al. 

2006), France 
2006 C-C 1 3 2 2 8 

31 (Perez-Saldivar et 

al. 2008), Mexico 

City 

2008 C-C 1 5 2 1 8 

26 (Abadi-Korek et 

al. 2006), Israel 
2006 C-C 0 3 1 3 7 

9 (Magnani et al. 

1990), Turin, Italy 
1990 C-C 0 3 2 0 5 
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Study 

number
b 

Reference Year Design External 

validity 

Internal 

validity: 

bias 

Internal validity: 

exposure 

measurement 

Internal 

validity 

confounding 

Total 

score 

5 (Laval and Tuyns 

1988), Lyon, 

France 

1988 C-C 0 2 1 2 5 

C-C = case-control 
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